SUMMARY The amount and form of nitrogen lost from the human small intestine and the dietary factors which influence it have been studied in six ileostomists. Over a six day period the subjects were fed a series of diets including low nitrogen (LND) 0 17 g N/day, LND+soya beans (5*87 g N/day) and a high fibre diet (HFD) (10 6 g N/day). The soya beans were fed either whole or pureed to test the effect of physical form of food. Total N, protein, amino acids, urea, and ammonia were measured in ileostomy effluent which was collected throughout the study. Total N excretion was LND 0-91 (0 04) (SE) g/day; LND+whole soya beans (WSB) 2-26 (0 15) g/day; LND+pureed soya beans (PSB) 1 42 (0 12) g/day (WSB v PSB, p<0-001); and HFD 2-17 (0 11) g/day (HFD v PSB, p<0001, HFD v WSB, NS). N losses as urea, ammonia, and free amino acids were less than 10-15% of total N, the remainder being protein (48-51%) and (by difference) peptides (20-30 %). Eighty to 85 % of effluent N was in the insoluble (pellet) fraction except on the low N diet where it was 66%. The physical form. of food clearly influenced N digestibility in the soya beans whilst changes in dietary fibre seem not to have a significant effect.
NS). N losses as urea, ammonia, and free amino acids were less than 10-15% of total N, the remainder being protein (48-51%) and (by difference) peptides (20-30 %) . Eighty to 85 % of effluent N was in the insoluble (pellet) fraction except on the low N diet where it was 66%. The physical form. of food clearly influenced N digestibility in the soya beans whilst changes in dietary fibre seem not to have a significant effect.
The human large intestine plays a significant role in the digestion of dietary carbohydrates especially starch and non-starch polysaccharides (dietary fibre).' It has only recently been appreciated that significant protein breakdown may also occur in the colon.' Total nitrogen reaching the human large bowel from the terminal ileum is in the range (05-4-0 g/day.7 It is assumed that this is a mixture of endogenous nitrogen and dietary residues. The relative contributions from the two sources, and the form in which they enter the large bowel are not known. There are also few data available on the influence of dietary factors on small bowel nitrogen losses. Gibson et al' have shown that increasing dietary protein from 40-100 g/day increased mean daily nitrogen losses in ileostomy effluent from 1-8-2-6 g/ day. In another study with ileostomists Sandberg et al7 showed that supplementing a low fibre diet with 16 g wheat bran does not change nitrogen loss.
Nitrogen entering the large intestine may exert a significant effect on colonic function particularly production of ammonia, phenolic compounds and from 5 pm onwards. On days 1 and 2, the low nitrogen diet (LND) was continued, after which three further diets were given in random order. These diets were LND+whole soya beans (WSB) one day, LND+pureed soya beans (PSB) one day, and high fibre diet (HFD) two days. Throughout the study ileostomy output was collected every two hours from 9 am to 9 pm. The 12 hour overnight collection was pooled as a single sample. Samples of ileostomy discharge were collected directly from the stoma from all subjects for urea and ammonia estimation and microbial counts. Immediately after collection the sample was weighed and homogenised in a stomacher (Lab Blender 400, Seward Laboratory, London, UK) for four minutes. Aliquots were taken and stored at -20°C. A weighed aliquot was centrifuged at 3000 g for 30 min. The supernatant (soluble fraction) and pellet (insoluble fraction) were separated and stored at -20°C. The bacteria in the sample for urea and ammonia estimation were inactivated with absolute ethanol"' (three parts fluid to one part ethanol) and stored at -20°C. The samples for microbial counts were collected in sterile containers and serially diluted in half strength nutrient broth. Aliquots (0.1 ml) were then plated on either WilkinsChalgren anaerobe agar (OXOID -Code CM 619) or nutrient agar (OXOID -Code CM 3/4) plates. The Wilkins-Chalgren plates had been preincubated for 48 h in an anaerobic cabinet (80% N2, 10% C02, 10% H2 atmosphere) at 37°C for up to five days. The nutrient agar plates were incubated anaerobically at 37°C for 48 h. Breath hydrogen was measured daily in all subjects using an electrochemical detector (Exhaled hydrogen monitor, GMI, Scotland) in the fasting state and two to three hours postprandially.
DIETS
All diets were prepared in the metabolic kitchen. The subjects did not eat any food other than that given from the kitchen. Any food left was weighed and recorded. Duplicates of each meal were homogenised and pooled aliquots frozen and stored at -20°C for nitrogen estimation. Details of the diet are given in Tables 1 and 2 . Diet I was LND which provided 0-17 g N/day. It was used to measure endogenous nitrogen losses. Diet II had 100 g whole soya beans boiled at 100°C for one hour and given in the form of a salad in addition to LND. The subjects ate part of the soya beans with breakfast and the rest with lunch. Diet III was similar to Diet II except that the soya beans were ground in an electric blender before cooking (pureed soya beans). Diet IV was designed to contain about twice the average national fibre intake for the UK. The fibre was contributed by wholemeal bread, breakfast cereals, fruits and vegetables. (Table 4) on the pureed bean diet (90.1 (1.3)) was significantly higher than with whole beans (73.0 (3-3)). Nitrogen loss on the high fibre diet was 2-17 (0.(11) g/day, range 1 80-2-35 g/day and digestibility was similar to pureed bean diet (88.5 (0.7)).
Eighty to 85% of effluent N was in the insoluble (pellet) fraction except on the low N diet where it was 66% (Table 4) . Table 5 shows the composition of ileostomy effluent N on the various diets. The protein content of the homogenate mirrored total N loss and ranged from 2-69 g/day on low N diet to 7-45 g/day on whole soya bean diet. Protein loss on whole soya beans was significantly higher than pureed beans (t=5-5, p<0005). Urea losses were low and ranged from and high fibre diets showed significant differences in 3 01-4 07 mmol/l, whilst ammonia losses were the following: arginine, beta-aminoisobutyric acid similarly low at 1*41-2-65 mmol/l. (p<0001); leucine, phenylalanine, methionine, Total free amino acid concentrations and outputs histidine (p<0005); alpha-aminobutyric acid, on the different diets for three subjects are shown in gamma-aminobutyric acid (p<001), glutamine, Table 5 and Table 6 shows the concentrations and proline, alanine, valine, and isoleucine (p<005). outputs of the individual amino acids. On LND, the In Table 7 the contribution of the various fractions amino acids with the highest concentrations are towards small bowel N loss is shown. Proteins glycine, proline, alanine, valine and glutamic acid; account for 45-51%, amino acids for 6-11% and and those with lowest concentration are D-L-urea and ammonia for approximately 5%Y0 of ileal N allohydroxylysine, citrulline and methionine. losses on the various diets. Bearing in mind the statistical limitations of data for Each subject provided a sample directly from the only three patients, analysis of variance for free stoma for bacterial counts. Total aerobes were amino acid concentrations between soya bean diets 5*5x107 (1.1), range 4-8x105-8-2xl108 and total (13) 753 (-64 (11-(13) 3472 (56-9) (-44 ((1-(1) 21119 (2) 24-8 (4) (5) (1. 10(11-15) 61-1 (38-4) 0-(8 ((0- (13) anaerobes 4-2x 10") (0.72), range 8 Ox 10-2 6x x1(7 which were within the range seen in other ileostomists.' "7 Average breath hydrogen was 4 ppm and in no subject rose above 7 ppm.
COMPOSITION OF ILEOSTOMY NITROGEN LOSS

Discussion
Small intestinal nutrient absorption in man has been studied by a variety of techniques including intestinal perfusion and using patients with terminal ileostomies. Intestinal intubation delays gastric emptying and shortens small intestinal transit time,'" which in turn influences nutrient absorption. " So we have used healthy ileostomists to measure endogenous nitrogen losses and evaluate the effect of dietary factors on nitrogen losses from the small intestine. Healthy ileostomists have a mouth to caecum transit time identical to normal subjects. " Though microbial counts are higher in ileostomy effluent as compared with ileal fluid from normal subjects, there is little bacterial fermentation as breath hydrogen is always low, does not rise after meals, and short chain fatty acid concentrations are also very low.""''l In other respects, the digestive function of ileostomists resembles that of the normal gut in that ileal effluent contains substantial amounts of pancreatic enzymes '22' Protein accounted for the major portion of effluent nitrogen on all diets and ranged from 45% of total N on high fibre diet to 51% on the whole soya bean diet. Only small amounts of urea and ammonia were found, accounting for less than 5% of total N. Urea343 and creatinine36 concentrations in distal ileal fluid are usually similar to blood levels. Very little (about 100 mg) uric acid is reported to enter the large bowel each day37 and only small amounts of amino acids are found in ileal fluids.3638 In the present study amino acids contribute a small fraction to ileal nitrogen loss ranging from 6-0% on low nitrogen diet to 11% on the pureed bean diet. High concentrations of beta-amino isobutyric acid are seen on high fibre diet (1-5 [tmol/ml). Beta-amino isobutyrate is a degradation product of thymine39 so the increased levels may be due either to increased small intestinal cell turnover, known to occur with high fibre diets, or be derived from plant cell nucleic acids. By difference, most of the unaccounted for nitrogen must be in the form of peptides (30-40%) . This suggests that proteins and peptides are the major forms of nitrogen lost from the small bowel (80-85%).
In conclusion, this study suggests that obligatory N losses from the small intestine are about 1-0 g/day, and nitrogen loss is mainly in the form of proteins and peptides. Physical form of food influences N loss but not dietary fibre content. 
